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ABSTRACT 
In the Lower Mississippi River Alluvial Valley (LMRAV), which stretches from southern 
Illinois to the Gulf of Mexico, approximately 7 million hectares of bottomland hardwood forest 
have been converted to agricultural production.  Approximately 750,000 hectares of the eastern 
United States have been replanted or contracted for replanting into tree species.  There are few 
studies published on woody species composition during the earliest stages of old field succession 
in bottomland forest, and even less old field succession focusing on the herbaceous as well as the 
woody component in bottomland areas within the LMRAV.  The Nature Conservancy purchased 
a 1,155-hectare farm within the northern tip of the LMRAV in the summer of 1999 and 
converted it into Grassy Slough Preserve.  An objective of this study was to acquire baseline 
information in one growing season two to three years after cultivation ceased on the herbaceous 
and woody species occupying Grassy Slough Preserve in 2001 and 2002.  Another objective of 
this study was to record any detectable spatial trends in non-native, invasive species 
colonization.  A total of 153 vascular plant species in 57 families were observed during the 
growing seasons of 2001 and 2002.  The largest family was Asteraceae with 28 species, followed 
by Poaceae with 16 species.  The frequency distribution of Coefficient of Conservatism (CC) at 
the preserve shows that most taxa present are either non-native or native with a low CC value 
between 0 and 3.  The nonparametric Kruskall-Wallis test showed that except for one lateral 
transect, the lateral transects within their respective transects are not significantly different from 
one another.  The general trend at Grassy Slough was annual and biennial forbs dominating after 
abandonment, but the site has not yet succeeded into the perennial plant stage. 
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INTRODUCTION 
In the Lower Mississippi River Alluvial Valley (LMRAV), which stretches from 
southern Illinois to the Gulf of Mexico, approximately 7 million hectares of bottomland 
hardwood forest have been converted to agricultural production (Allen 1997; Knutson and 
Klass 1998; Twedt and Loesch 1999).  The scale and effects of the loss of the bottomland 
hardwoods was recognized in the early 1980’s resulting in restoration interest.  Around this 
time, federal agencies such as the U.S. Fish and Wildlife Service, as well as State agencies 
within the LMRAV began reforesting former agricultural lands on their refuges.  In addition, 
private landowners could receive payments for planting trees on former agricultural fields 
through the establishment of two federal programs, the Conservation Reserve Program and 
the Wetlands Reserve Program (Allen 1997).  In 1997, Allen reported approximately 750,000 
hectares of the eastern United States had been replanted or contracted for replanting into tree 
species.  Twedt (2006) reported that since 2003, 200,000 hectares of agricultural land had 
been planted with hardwood trees in the LMRAV, with an estimated 200,000 additional 
hectares potentially to be planted during the next 10 years (Stanfurf et al. 2001).   
In Illinois, this trend has been most evident in the southern portion of the State, where 
repeated cycles of agricultural field abandonment and reforestation have been occurring since 
1933 when the United States Forest Service established the Shawnee National Forest and 
initiated a program of reforestation (Bazzaz 1968).  Generally, in southern Illinois, farmland 
was first cleared during the late 18th and early 19th centuries.  By the middle of the 20th 
century, much of the upland areas had proved to be marginal farmland because of poor soils 
and extensive erosion.  Thus, agricultural uses of the land were abandoned.   
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Understanding successional processes has been one focal point of ecological research 
since Gleason (1926) proposed his individualistic concept of succession in opposition to 
Clements’ (1916) deterministic unidirectional view of succession.  Since these early 20th 
century theories, successional stages in abandoned fields have been extensively described 
and documented.  The same general trend has been documented of annual and biennial forbs 
dominating the first year after abandonment, followed by perennial forb and grass 
dominance.  Although late successional species, such as shrubs, vines, and tree seedlings, 
may enter the site as early as the first or second year, they may not become dominant, if ever, 
for a century or more (Oosting 1942, Bonck and Penfound 1945, Bazzaz 1968, and Hopkins 
and Wilson 1974).  
Oosting (1942) described successional trends on abandoned cultivated fields in the 
Piedmont Plateau Region of North Carolina.  The Piedmont region is described as an ancient 
peneplain, which has long been subjected to erosion by numerous streams, and thus today is 
rolling topography of plateaus and valleys.  When studying abandoned upland fields, Oosting 
found Digitaria sanguinalis (annual grass) and Conyza canadensis (annual forb) were almost 
always dominant one year after abandonment, while Ambrosia artemisiifolia (annual forb) 
occasionally shared dominance on some fields.  On badly eroded areas, Diodia teres (annual 
forb) and Aristida dichotoma (annual grass) were the dominant species.  In the second year, 
Aster pilosus became dominant, although Conyza canadensis and Ambrosia artemisiifolia 
were still present but much smaller in stature.  In addition, a combination of Ambrosia 
artemisiifolia, Diodia teres, and Plantago aristata (annual forb) were dominant on the eroded 
areas in the second year fields.  In the third year Andropogon virginicus (perennial grass) 
obtained dominance and kept it until Pinus spp. became dominant by the fifth year. When 
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studying abandoned bottomland fields (e.g. low-lying alluvial land near rivers), Oosting 
included observational data of herbaceous species as well as woody species.  Unfortunately, 
the ages of the abandoned fields were much older (8 years and more) and cannot be 
compared to the successional trends of the abandoned upland fields.  He anticipated the 
bottomland vegetation development to be the same as the upland areas if the previous 
cultivation eliminated woody sucker sprouts.  In addition, he speculated by the third and 
fourth year, the abandoned bottomland fields would be a mix of Andropogon virginicus and 
Rubus species.   
Bonck and Penfound (1945) studied abandoned sugarcane fields on the banks of the 
Mississippi River in New Orleans, Louisiana, in which their plots were not more than 1 ½ 
miles from the river.  They found the annual weedy vegetation present greatly depended on 
the time of plowing.  They anticipated the annual species Poa annua, Hordeum pusillum, and 
Erigeron philadelphicus to be abundant due to their colonization of vacant lots in New 
Orleans; however, they were rarely found on the abandoned farmland.  Instead the annual 
grass species Digitaria sanguinale, Capriola dactylon (Cynodon), Eleusine indica, and 
Echinochloa colona were the most abundant.  In year two the perennial species Solidago 
hirsutissima, and Andropogon glomeratus become dominant.  This community stayed 
dominant for seven years until a shrub community of Cerothamnus ceriferus, Syida 
asperifolia, Baccharis halimifolia, and Sambucus canadensis gradually replaced it by year 
ten.  Two vines, Ampelopsis arborea and Toxicodendron radicans, were also dominant in 
this stage.  By year twenty-five the stand was dominated by Cerothamnus ceriferus and 
Diospyros virginiana.  They noted the scarce herbaceous cover that was present consisted of 
forest species, including Galium, Viola, Urtica, and Sanicula.  In addition, they noted a great 
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number of Quercus virginiana seedlings in the understory.  They hypothesized the shrub 
community eventually would develop into an evergreen, oak forest under certain 
circumstances. 
Hopkins and Wilson (1974) studied one, two, three, and ten-year old abandoned, 
bottomland cornfields in southeastern Indiana and found that the first year following 
abandonment the fields were dominated by Conyza canadensis, Erigeron annuus (biennial 
forb), and Setaria glauca (annual grass).  In year two, the perennials Aster ericoides and 
Solidago canadensis became dominant along with Erigeron annuus, and by the third year E. 
annuus phased out completely leaving Aster ericoides and Solidago canadensis as 
dominants.  In the ten-year old fields a much higher diversity of biennial and perennial 
species were found with Oenothera biennis (biennial forb), Daucus carota (biennial forb), 
and Aster ericoides being the characteristic representatives.  However, woody species, such 
as Acer negundo, Populus deltoides, Ulmus rubra, Prunus serotina, and Juniperus virginiana 
were also present.  The authors felt strongly that these ‘groupings’ could be used as 
indicators of development for old fields on alluvial soils, that is, soil deposited by continual 
flooding regimes, within that region of the Unites States. 
Bazzaz (1963, 1968 and 1975) studied one, two, three, four, fifteen through twenty-
five, and forty-year old abandoned upland cornfields in the Shawnee Hills Division of 
southern Illinois.  He found that the abandoned cornfields initially contained common 
agricultural weeds such as Solanum carolinense (perennial forb), Ambrosia artemisiifolia, 
and Digitaria sanguinalis, Erigeron annuus, Allium vineale (perennial forb), Geranium 
maculatum (perennial forb), and Aster pilosus (perennial forb).  In the first year after 
abandonment, upland old fields in southern Illinois were dominated by Conyza canadensis, 
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Ambrosia artemissifolia, and Digitaria sanguinalis, with Diodia teres and Plantago aristata 
common in eroded areas.  In the second year, Aster pilosus and Solidago nemoralis 
(perennial forb) became dominant, with an obvious decline of Conyza canadensis and an 
increase of the perennial grass Andropogon virginicus, and by year three Solidago nemoralis 
became dominate with a high frequency of Panicum dichotomiflorum (annual grass) and 
Aristida dichotoma in the lower strata.  However, in the fourth year after abandonment, 
Solidago nemoralis decreased and Andropogon virginicus became dominant and remained so 
through the later stages of succession.  Trees and shrubs, such as Sassafras albidum, 
Diospyros virginiana, Juniperus virginiana, Rhus copillina, and Ulmus alata, entered the site 
early but only established dominance at 15 to 20 years. In addition, Bazzaz found that as the 
canopy of these woody species developed, Solidago canadensis became dominant under the 
canopies, while Andropogon virginicus became dominant in the open areas.  Trees were not 
planted on these upland sites, and 40 years after abandonment only a few individual trees, 
such as Quercus velutina, Q. imbricaria, and Fraxinus americana, were present along with 
the shrubs.  Succession of the more desirable forest herbaceous species typically found in 
mature forests did not occur in the time period covered by Bazzaz’s studies.  
 With the LMRAV totaling 954 miles from the confluence of the Ohio and Mississippi 
Rivers at Cairo, Illinois to the Gulf of Mexico and encompassing 115 counties in six states 
(EPA 2007), there is considerable information available on successional patterns of newly 
formed land and clearcut areas (Allen 1997).  However, there are few studies published on 
woody species composition during the earliest stages of old field succession in bottomland 
forest (Allen 1997), and even less research focusing on the herbaceous as well as the woody 
component in bottomland areas within the LMRAV.  Just east of the LMRAV, in 
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southwestern Kentucky, Shear et al. (1995) found that 24% of the herbaceous understory 
species found at mature forest sites were not found at reforested sites within three major 
tributaries to the Tennessee River.  He noted facultative wetland species were able to re-
establish if conditions are suitable, with Toxicodendron radicans being the most abundant 
understory species.  Within the LMRAV, research conducted on bottomland hardwood forest 
regeneration in southern Illinois focused solely on the woody species.  However, even though 
notes were not published on the herbaceous community, these studies give insight on woody 
species composition most likely encountered during early regeneration stages of old field 
succession.  Hosner and Minckler (1963) studied newly formed land, old field, and tree 
stands of varies ages of mixed hardwoods bottomland forest near the Mississippi River.  In 
old fields they found Ulmus spp. were encountered most frequently.  They found the top four 
species were, in no particular order, Acer saccharinum, Fraxinus spp., Acer negundo, and 
Platanus occidentalis, while Carya illinoiensis, Quercus palustris, Liquidambar styriciflua, 
Celtis occidentalis, Salix spp., and Populus deltoides were also found, but at a much lower 
frequency.  It is not surprising that the most common woody species in old field succession 
have wind-borne seed.  Allen (1997) further hypothesized that the degree of flooding on an 
old field site may have substantial impact on the rate and type of tree species establishment.  
Allen’s own research (1990) supports that natural dispersal cannot be counted on to 
reproduce the diverse species composition of bottomland areas, in that most woody invasion 
is limited to the first 60 meters from a mature forest edge.   
Bottomland topography within the LMRAV has been characterized as ecological 
zones based on the distance from the major river (Allen 1997).  Overall described as 
characteristically flat, bottomland topography still has slight elevation variations that are 
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associated with differences in soils, drainage conditions, and species present (Hosner and 
Minckler 1963).  These ecological zones of elevation variations and their associated 
characteristics have been further described as ridges, flats, slough, and swamps.  The highest 
land is the ridges, which can be the bank of the river or stream or even a former stream 
course, and are generally 1 to 10 feet above the adjacent flat.  Thus, flats comprise the 
landscape between the ridges.  Swamps, sloughs, or lakes are shallow depressions within the 
flats that hold water throughout most or all of the year (Hosner and Minckler 1963). 
The high diversity of hardwood forest within the LMRAV has been attributed to this 
variation in topography in bottomland areas.  In addition, within the LMRAV, the highest 
woody species richness reported for a bottomland hardwood forest is at the northernmost 
extent where the ranges of northern and southern species overlap (Allen 1997).   
In Illinois, the Coastal Plain is a region of swampy forested bottomlands that 
represents the northern extension of the Gulf Coastal Plain Province in North America 
(Schwegman et al. 1973).  This division encompasses the bottomlands of the Cache, Ohio, 
and Mississippi rivers, in which the Taxodium distichum (bald cypress) – Nyssa aquatica 
(tupelo gum) swamps are a unique feature of this division as many southern animals and 
plants are found within it (Schwegman et al. 1973).  The swampiness and frequent flooding 
of the Coastal Plain Division resulted in bottomlands being cleared much later than the 
northern upland forests in the Shawnee Hills Division; some were not cleared until after the 
Second World War.  Since bottomlands have tended to be more productive and less prone to 
erosion than the upland areas, fewer sites have been abandoned from agricultural uses.  The 
Cache River system is one of these floodplain areas in the Coastal Plains Division that was 
cleared for agricultural uses.  Extensive tiling, rechanneling, and leveeing were done to drain 
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the wetlands, contain and control the Cache River, and prevent flooding.  This work opened 
more land for agricultural use and degraded or destroyed both the old growth bottomland 
forests and natural wetlands within the former river system.   
 Grassy Sough Preserve, owned and managed by The Nature Conservancy (TNC), is 
also located within the Coastal Plain Division.  Approximately seven miles south of Vienna, 
Illinois, it is nestled in the heart of Cache River watershed, with a portion of the lower Cache 
running through the middle of the property (Figure 1).  All agricultural practices stopped in 
the fall of 1999 with the purchase of the land.  In 2000, a team of scientist at the University 
of Illinois consisting of Dr. Jeff Dawson, Dr. John Masiunas, Dr. Anton Endress, and Dr. 
Charlie Smyth collaborated to acquire baseline data on the herbaceous and woody species at 
Grassy Slough Preserve through a series of parallel transects.  They expected succession on 
the Grassy Slough to start with common, annual agricultural broadleaf weeds such as, 
Ambrosia spp., Conyza canadensis, Chenopodium album, Amaranthus spp., and annual 
grasses such as Setaria spp. and Echinochloa crus-galli.  The researchers focused on the 
wetland habitats by concentrating on vegetation and soil seed bank sampling in these areas.  
They hoped to detect the presence of less abundant species in the seed bank that might be 
important in re-establishing the wetland vegetation.   
With Grassy Slough being over 2,800 acres and with a much higher diversity of 
species than originally expected, the entire preserve could be sampled, but not completely 
surveyed in one growing season.  The objective of this study was to systematically and 
comprehensively acquire baseline information in one growing season on the herbaceous and 
woody species occupying Grassy Slough Preserve in 2001 and 2002, two to three years after 
cultivation ceased.  As in previous old field succession research, it is hypothesized that the 
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annual species should have begun to die out two to three years after cessation of farming, and 
without continual disturbance, perennial herbaceous species should be dominant on the site.   
A permanent transect design allows for re-sampling of study plots in the future, and 
allows for comparison of the vegetation across the whole site.  Periodic collection of 
quantitative plant data can contribute significantly to the long-term evaluation and 
management of ecological restoration and reconstruction areas (Gardner 2006).  The 
permanent sampling design of this study should be useful in the long-term evaluation of 
Grassy Slough Preserve.   
Another objective of this study was to record any detectable spatial trends in non-
native, invasive species colonization, and locate any threatened and endangered species.    
Some of the early successional herbaceous perennial species such as Sorghum halapense may 
be problematic either to neighboring landowners or to long-term management plans for the 
site and therefore, need to be detected early.  It is anticipated that perennial non-native plant 
species, as well as more conservative native species, will immigrate from the surrounding 
natural areas, and thus will be more prevalent at areas sampled closest to the property 
boundary edges and existing waterways. 
The changes in vegetation will influence changes in the faunal community.  
Herpetofaunal colonization was documented at Grassy Slough in 1999-2000.  Palis (2007) 
found that previously unrecorded species were observed each year, for a total of 35 species of 
amphibians and reptiles.  Palis (2007) anticipates as the tree canopy closes overtime, more 
forest dwelling amphibian and reptile species will replace the current herpetofaunal species 
associated with early succession habitats.  As with this baseline herpetofaunal data, the 
vegetation information gathered will serve as the baseline for comparison with future 
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vegetation surveys and may be critical to site management decisions and practices used by 
TNC.   
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SITE INTRODUCTION 
Physiography & Topography 
The convergence of four or more physiographic regions is rare and only occurs in six 
locations in the Unites States (USACOE 1984; Figure 2).  One of these six locations is in the 
Cache River basin in the extreme southern part of Illinois just north of the union of the Ohio 
and Mississippi Rivers. 
In Illinois, Natural Divisions were distinguished by Schwegman et al. (1973) 
according to differences in significant aspects of topography, glacial history, bedrock, soil, 
and distribution of flora and fauna.  Southern Illinois is unique in that the Shawnee Hills 
Division, Ozark Division, Lower Mississippi River Bottomlands Division, and the Coastal 
Plain Division all converge within one area (Figure 3).   
The Cache River originates in the Shawnee Hills Division, which extends across the   
southern tip of Illinois; this unglaciated land is rugged with many bluffs and ravines.  The 
soils are derived mainly from loess and forest originally dominated the landscape; today 
considerable forest still remains.  The Ozark Division is the Illinois part of the Salem Plateau 
of the Ozark uplift consisting of steep bluffs along the Mississippi River.  The southern 
section is driftless, unlike its northern counterparts, and its acidic soils are either derived 
from deep loess or from bedrock.  The area is mostly forested with some hill prairies, but, 
interestingly, it contains many Ozarkian, southern, and southwestern plants and animals that 
are absent or rare in the rest of Illinois.  The Lower Mississippi River Bottomlands Division 
includes the Mississippi and its floodplain formed by glacial flood-waters.  Many meander 
scars and oxbow lakes remained in the broad floodplain after the retreat of the glaciers.  The 
soils were developed from alluvium and are generally fine textured with both well-drained 
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sandy areas and poorly drained clay areas.  The Coastal Plain Division, which is a 
representation of the northernmost extension of the Gulf Coastal Plain Province of North 
America, is an expanse of swampy, forested bottomlands.  This area was never subjected to 
glaciation, but was greatly influenced by glacial floodwaters and prior to settlement was 
comprised mostly of forest, which included extensive Taxodium distichum and Nyssa 
aquatica swamps.  The soils of the bottomlands range from recent alluvium to older terrace 
soils (Schwegman et al. 1973). 
Geology 
During the Paleozoic Era, bedrock formations were deposited in the upper part of the 
Cache River watershed.  The parent material of this bedrock, including chert, shale, 
limestone, and sandstone, was formed approximately 500 to 300 million years ago from 
sediments deposited by periodic invasion of sea water during the Devonian, Mississippian, 
and Pennsylvanian times, and is now exposed in frequent areas.  Following the 
Pennsylvanian period, considerable movement of the Earth’s crusts caused the tip of southern 
Illinois to subside.  It became known as the Mississippi Embayment, a bedrock trough west 
of the Ozark Dome, east of the Nashville Dome, and south of the Illinois Basin.  This 
movement allowed the Gulf of Mexico to advance and inundate this area at least twice during 
the Cretaceous period of the Mesozoic Era and twice during the Tertiary period of the 
Cenozoic Era (90 to 20 million years ago).  Layers of unconsolidated gravel, sand, clay, and 
silt were deposited as a thin edge in southern Illinois, but gradually thickened southward, as 
deep as 914 meters in Tennessee (Hutchinson 1984). 
It was also during the Mesozoic and early Cenozoic Eras in which plants evolved; 
more specifically, the Cretaceous period marked the rise of the flowering plants, and the 
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Tertiary period marked the development of deciduous trees.  Much of Illinois has been 
glaciated at least once, and much of the surficial geology is a result of this glaciation.  The 
Great Ice Age (Pleistocene Epoch), in which there were four major glacial advances, marked 
when most of Illinois was covered in glaciers.  The third advance, the Illinoisan, reached the 
farthest south, equating to what is now Johnson County and the northern edge of Cache River 
watershed (Figure 4).  The Ohio River was formed by streams being diverted south of the ice 
front and flowing westerly across southern Illinois.  This river valley, although unglaciated, 
was greatly impacted by outwash of silt, sand, and gravel deposited by these meltwater 
streams.  It was not until the end of the last glacial advance approximately 10,000 years ago, 
known as the Wisconsinan, that the Ohio River was diverted to its present day course.  After 
moving southward to the lower valleys of the Cumberland and Tennessee rivers, its 
abandoned river channel was left to be filled with alluvial material to its present level and left 
to be occupied by smaller creeks and rivers (USACOE & Hutchinson 1984; Figure 5). 
Climate 
Based on the 30-year average (1961 – 1990) from the climate station in Anna, Union 
County, Illinois, within the central portion of the Cache River basin, winters are mild and 
summers are hot with abundant rainfall.  The total annual precipitation averaged 
121.11centimeters (cm), with about 70.15 cm, or 58 percent falling April through October.  
Thunderstorms occurred about 60 days each year, with most occurring between May and 
August.  In winter, the average temperature was 1.4 degrees Celcius (oC) and the average 
daily minimum temperature was -3.7 oC.  In summer, the average temperature was 24.7 
degrees oC and the average daily maximum temperature was 30.8 oC.  January maximum 
temperature was 4.9  oC and the minimum was -5.3 oC, whereas the July maximum and 
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minimum temperatures were 31.7 oC  and 19.6 oC .  The lowest temperature on record was -
28.9 oC on January 12, 1918, and the highest temperature on record was 44.5 oC on July 22, 
1901 (USDA 2008).   
A growing degree day is a unit of heat available for plant growth.  During the month, 
growing degree days accumulate by the amount that the average temperature each day 
exceeds the base temperature 4.5 oC.  In 9 years out of 10 the daily minimum base 
temperature was exceeded on 184 days, while in 1 year out of 10 it was 213 (USDA 2008). 
The heaviest rainfall occurs between March and June, with monthly rainfall averages 
of 11.43 to 13.46 cm; flooding of the Cache River Basin usually occurs during these months, 
although large flood events have been recorded during the winter months (USACOE 1984).   
Hydrology and Watershed Modifications 
The Cache River watershed encompasses nearly the entire tip of southern Illinois, 
except for the very southeastern and southwestern edges, draining 614,100 acres (959 mi2 or 
1537 km2) in parts of Alexander, Johnson, Massac, Pope, Pulaski, and Union counties (INDR 
1997; Figure 6).  The elevations in the Cache River watershed range from 271.3 meters mean 
sea level (msl) in the northernmost portion to a low of approximately 85.3 meters msl at the 
Mississippi River.  The Cache River watershed has been equated to a flood-control reservoir 
due to the relatively steep slopes of the upland streams of the upper Cache draining into a 
very flat valley of the lower Cache with little relief (IDNR 1997).  
Before alterations, the Cache River was 110 miles in length and had a drainage area 
of 740 square miles (USACOE 1984).  Many rivers and streams, especially when associated 
with adjacent wetlands, have been, and continue to be altered, throughout North America; the 
Cache River is no exception.  Alterations made throughout the twentieth century completely 
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modified the hydrologic conditions of the entire watershed, ultimately splitting watershed in 
two and thus labeled today as the “Upper Cache” and “Lower Cache”.  Its headwaters are in 
Union County, near the present site of Anna; these small tributaries had rocky or even solid 
bedrock substrate; springs were also frequent along the bases of the bluffs.  The river flows 
southeasterly in the direction of the present day town of Belknap; this portion of the river in 
the ‘hill country’ became known as the Upper Cache and was commonly 65 feet wide.  After 
entering Johnson County, the Cache River is joined by its largest tributary, Dutchman Creek, 
and empties and flows through a sizeable swamp, now known as Little Black Slough.  This 
track begins the Lower Cache’s long descent, approximately 60 miles.  From Belknap it 
flows westerly toward Tamms, before finally turning south and flowing into the Ohio River 
near Mound City.   Originally, most of the Lower Cache River meandered with many tight 
curves, and continually cutting across land to form new channels, ultimately leaving oxbows 
and sloughs dominated by Taxodium distichum and Nyssa aquatica trees (Figure 7).  These 
prominent wetlands located throughout the Lower Cache basin were given names by early 
settlers reflecting their natural character, such as the scatters, grassy slough, long beach, 
cypress pond, and horseshoe lake (Hutchinson 1984). 
The most significant modification to the Cache River was the construction of the Post 
Creek Cutoff.  Completed in 1912, this dredged diversion channel is located east of the 
Karnak and reroutes water from the Cache southward into the Ohio River (Figure 8).  Also in 
1912, the Forman Floodway was constructed south of present day Forman.  It cuts off an 
eastern section of the Cache River, extends southwesterly, and finally reenters the Cache east 
of Karnak.  During construction of both these cutoffs, the spoil material was placed along the 
west side of the channels.  According to the USACOE, the elevations of these spoil banks 
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diverts even the extreme flood flows in the Cache River watershed to the Ohio River.  These 
modifications essentially cut the Cache River watershed in half, with 360 square miles in the 
Lower Cache and 380 square miles in the Upper Cache.  A final diversion channel was 
constructed in 1950 to divert the flow of the Cache River from the original Ohio River course 
into the Mississippi River instead (USACOE 1984 and Demissie et al. 1990; Figure 9).  An 
overall channel modification pictorial is represented in Figure 10 by the USACOE (1984).  
Soils 
The upland soils in the Coastal Plain Division are derived from relatively thin loess 
and in a few places from gravel.  The bottomland soils range from recent alluvium to older 
terrace soils, with the latter mainly being hardpan clays (Schwegman et al. 1973).  Soils at 
Grassy Slough are from three general associations: Weinbach-Ginat, Sharon-Belknap, and 
Karnak-Dupo (Fehrenbacher and Walker 1964; Figure 11).  The following gives a brief 
description of each soil association found within the study area and is taken from the Johnson 
County soil survey by Fehrenbacher and Walker (1964).   
Weinbach - Ginat Association 
 The Weinbach - Ginat Association occurs in the old Ohio river valley, and is 
occupied by light-colored soils developed under forest from sediments left by the river.  The 
major soils are Ginat, Weinbach, Sciotoville, and Wheeling, and differ mainly in 
characteristics associated with degrees of wetness, that is Ginat is naturally poorly drained, 
Weinbach is imperfectly drained, Sciotoville is moderately well drained, and Wheeling is 
well drained.  Wheeling and Sciotoville soils usually occur on the terrace breaks into 
bottomlands or on ridges, and have sandy material at depth between 35 and 50 inches.  
Weinbach and Ginat soils have similar material, but on flatter ground, and are somewhat 
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deeper.  The other soil in this area, Unity, is a well-drained sandy loam and has a sandy clay 
loam to loam subsoil.  Some wet areas are in woods, but the majority of these soils are used 
mainly for grain crops, even though they require considerable fertilization for good yields. 
Sharon - Belknap Association 
 The four soils in the Sharon - Belknap Association are Sharon, Belknap, Bonnie, and 
Burnside all are light-colored, acid silt loams derived from local sediments washed from 
leached upland soils.  Sharon is moderately well to well drained, Belknap is imperfectly 
drained, and Bonnie is poorly to very poorly drained, while Burnside is imperfectly to 
moderately well drained.  The soils are used for grain crops, pasture, and woodland; many 
wet areas, especially on the Bonnie and Belknap soil types are native forests.   
Karnak - Dupo Association 
 The Karnak - Dupo Association occurs in the lowlands along the Cache River and is 
of minor extent, occupying less than 3 percent of the total area of the county.  Comprised of 
Karnak, Dupo, Darwin, and Piopolis soils, this association is derived largely from sediments 
left by the Ohio River when it flowed through this valley.  Dupo is slightly acidic to neutral 
and the light-colored silty wash is underlain by moderately dark to dark silty clay loam or 
silty clay at depths between 15 and 40 inches; Piopolis is an acid silty clay loam to a depth of 
40 inches or more; Darwin is a slightly acid to neutral, moderately dark-colored, fine-
textured soil; finally, Karnak is generally more acidic and lighter colored than Darwin, but 
still fine textured.  Many areas of Karnak, Darwin, and Piopolis are low lying, wet, and 
drainage is often a problem due to slow permeability.  Some areas are cultivated, while 
others are in pasture or woodland. 
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Grassy Slough Preserve 
TNC’s first involvement in the Cache River area was in 1982.  In an attempt to 
restore some of the pre-agricultural hydrology of an adjacent swamp, TNC assisted the 
Citizen’s Committee to Save the Cache in building a low dam on the Lower Cache, west of 
the present day Perks, (Schwegman, 1991).  Then in 1986, Congress enacted the Emergency 
Wetland Resources Act, in which authorization was given for the purchase of wetland from 
Land and Water Conservation Fund monies, removing a prior prohibition on such 
acquisitions (USFWS 2007).  In the same year, the U.S. Fish and Wildlife Service completed 
the North American Waterfowl Management Plan, which called for cooperation among 
federal, state, provincial, tribal, and local governments, businesses, conservation 
organizations, and individual citizens.  These cooperatives were called ‘joint ventures’ and 
were initialized as an approach to finance high-priority research and management projects of 
international concern for the protection of waterfowl and their habitats (USFWS 1986).  With 
more than 50 percent of the original wetlands in the United States lost, the Plan called to 
protect migratory waterfowl habitat by acquiring discrete areas of critical importance for 
long-term use.  One of the habitat priority goals outlined was to protect 686,000 additional 
acres of waterfowl habitat in the lower Mississippi River and gulf coast region (USFWS 
1986; Figure 12).  As this Plan was being implemented, the Illinois Department of Natural 
Resources recommended the Lower Cache as a new national wildlife refuge within the 
Lower Mississippi Valley Joint Venture, which was already a component of the Waterfowl 
Management Plan within the Lower Mississippi River delta and gulf coast region.  This 
refuge proposal received a big boost when the Illinois chapter of TNC and Ducks Unlimited, 
another private conservation organization, became involved (Schwegman, 1991).  Today, this 
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project is known as The Cache River Joint Venture Program, and is a unique public-private 
partnership between the Illinois Department of Natural Resources, U.S. Fish and Wildlife 
Service, Ducks Unlimited and TNC.  It has established a goal of protecting and restoring a 
24,281-hectare wetland corridor along 50 miles of the Cache River. 
As part of this program, TNC purchased the 1,155-hectare (2,854 acres) Rose Farm in 
the summer of 1999 and named it the Grassy Slough Preserve.  The land is located in the 
Cache River system in the middle of the Cache River State Natural Area (approximately 
14,489 acres), designated the Upper (8,318 acres) and Lower (6,171 acres) Cache River State 
Natural Areas (CRSNA) (Figure 13).  The CRSNA was designated as one of the 22 U.S. 
Ramsar sites in 1994 (Ramsar 1994), putting its wetlands on the List of International 
Importance.  Of the total acreage, 2,188 acres are dedicated nature preserves (IDNR 2007).  
Grassy Slough serves as an important corridor connecting the Upper and Lower Cache River 
natural areas, and may someday be critical to reestablishing the hydrology of the Cache River 
system.   
Eighty-eight soil series are mapped in Johnson County, of which twenty are mapped 
on Grassy Slough Preserve (USDA 2000).  These are Lamont fine sandy loam (175B), 
Hosmer silt loam (214B, 214C2, 214D2, 214D3), Bonnie silt loam (3108A and 8108A), 
Belknap silt loam (3382A), Piopolis silty clay loam (3420A), Karnak silty clay (3426A and 
8426A), Ginat silt loam (7460A), Sciotoville silt loam (7462B and 7462C2), Hatfield silt 
loam (7711B), Berks, Muskingum, and Weikert (793G), Orthents, loamy, hilly (802D), 
Darwin silty clay (8071A), and Wellston-Berk complex (986F) (Figure 14; Table 1).  In fall 
1999, 500 hectares at the site were planted with oak species that were grown on-site from 
locally collected acorns.  Tree species were chosen based on the soil series, landform, 
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topography, and drainage class to be representative species that originally occurred at Grassy 
Slough prior to settlement.  These species including Quercus imbricaria, Q. velutina, Q. 
macrocarpa, Q. rubra, Q. bicolor, Q. pagodifolia, Q. palustris, Q. phellos, Carya illinoensis, 
Q. lyrata, Q. shumardii, and Taxodium distichum (Figure 15; Table 1).   
The planting of predominantly oak species in bottomland forest restoration is intended 
accelerate succession (Twedt 2006).  Oaks, being an important component of the bottomland 
forest ecosystem, provide important food and habitat for many species of wildlife (Haynes 
2004); however, even though they are clearly a major component, oak species generally 
invade old field sites at a lesser rate than many other species (Shear et al. 1996).  Twedt 
(2006) also noted that colonization of woody species may be particularly limited in isolated 
areas where restoration occurs several kilometers from an existing, mature forest, and thus 
the old field sites may be dominated by grasses and forbs for up to 20 years.  Even though 
Grassy Slough is located adjacent to forest ecosystems within IDNR property, the interior of 
the site is isolated, in terms of propagule immigration.   
Prior to the purchase of Grassy Slough, the land was in vegetable agricultural 
production with an extensive irrigation piping throughout the property.  TNC attempted to 
reestablish hydrology on the site by creating a series of levees and by breaking field tiles.  In 
addition, the irrigation system was removed except for several large sand pits that were used 
to reduce the water’s iron content prior to entering the piping system.  Fifteen wetland 
catchments designed by the Natural Resource Conservation Science were constructed during 
the fall of 1999 through 2000 (Figure 16).  Other than several of the wetland areas being 
seeded with wild millet (Echinochloa spp.) for waterfowl, TNC is allowing the herbaceous 
understory species to naturally recolonize the site either from seed existing in the seed bank 
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or from seed and propagule immigration from these neighboring natural areas (Maginal, 
personal communication).   
The objective of this study was to systematically and comprehensively acquire 
baseline information in one growing season on the herbaceous and woody species occupying 
Grassy Slough Preserve in 2001 and 2002, two to three years after cultivation ceased.  
Another objective of this study was to record any detectable spatial trends in non-native, 
invasive species colonization, and locate any threatened and endangered species. 
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METHODOLOGY 
Five roughly parallel transects were established extending from the abandoned New 
York Central railroad, currently the Tunnel Hill State Trail, to the southern property 
boundary.  A sixth transect begins at the northwestern corner of the property and extends 
across the New York Central railroad to the southern property line (Figure 17).  The 
beginning points along the New York Central railroad were determined randomly.  These 
transects form a baseline for the lateral vegetation sampling transects.  Using a random 
number generator, nine random points were designated along each transect, and at each of 
these points a ten-meter lateral transect was extended in a random direction between 0 and 
360 degrees.  The beginning of each transect and each lateral transect location were recorded 
using a handheld Garmin GPS unit (Table 2). 
Every meter along the ten-meter lateral transect was sampled using a one meter 
squared quadrat.  Percent cover of each species was determined using a modified 
Daubenmire (1959) cover class system.  Only plants rooted within the quadrat were recorded; 
in addition, bare soil, dead plant material, and water inundation were recorded.  The modified 
cover scale is as follows: 1) 0-5%  2) 6-10%  3)11-15%  4) 16-25%  5) 26-35%  6) 36-50%  
7) 51-65%  8) 66-80%  9) 81-95%  10) 96-100%.  During conception, 540 quadrats were 
designed to be sampled; however, transect five’s ninth mini transect point was outside the 
Grassy Slough Preserve’s property boundary and thus was not sampled in the field.  
Therefore, 530 quadrats were sampled during the 2001 growing season between June 14 and 
July 02, 2001. 
Floristic Quality Index (FQI) for each transect was determined using the coefficient 
of conservatism (CC) assigned to each native species by Taft et al. (1997).  The FQI is a 
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weighted index of species richness (N), being the product of the average CC when multiplied 
to the square-root of the native species richness; thus, FQI = mean CC (√ N).  Being a 
numeric estimate of the conservation value of natural communities based on their vascular 
floras, FQI is an increasingly popular method that has been adapted for use in many states in 
the United States.  Swink and Wilhelm (1979) developed FQI as a means of rapidly assessing 
natural areas in the region around Chicago, Illinois. Each native plant species was assigned a 
priori a coefficient of conservatism (CC).  Taft et al. (1997) continued assigning each taxon 
in Illinois vascular flora an integer from 0 to 10, a subjective rating for the species tolerance 
to disturbance type, frequency, and amplitude.  Native species most successful in badly 
damaged habitats were assigned CC values of 0, while native species almost exclusively 
restricted natural areas were assigned CC values of 10.  Importance value for each species 
was determined by summing relative cover and relative frequency (sum=200).  Nomenclature 
follows Mohlenbrock (1986), and CC values follow Taft et al. (1997).  Data were non-
normal and thus analyzed using the non-parametric Kruskall-Wallis one-way ANOVA test 
using JMP 7.0 (JMP 2008).  Grassy Slough Preserve was revisited in the fall of 2001 and the 
spring of 2002, and systematically searched for new species.   
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RESULTS AND DISCUSSION 
A total of 153 vascular plant species, in 57 families were observed during the 
growing seasons of 2001 and 2002.  Of these 153, 107 are native to Illinois and 46 are non-
native to Illinois.  Of the angiosperms (Magnoliophyta), 120 species are dicotyledons in 47 
families and 90 genera, and 30 are monocotyledons in 7 families and 21 genera; in addition, 
2 gymnosperms (Coniferophyta), and 1 fern (Pteridophyta) were found.  The largest family 
was Asteraceae with 28 species, followed by Poaceae with 16 species (Table 4). 
Annual and perennial forb species were predominant at Grassy Slough Preserve 
(Figure 18), with native species being more prevalent in the twelve physiognomic classes 
with exception to the biennial forb, annual grass, and perennial grass classes (Figure 19).  
The frequency distribution of CC at the preserve shows that most taxa are classified as 
ruderal species (N=105) (Figure 20), while species classified as competitors or remnant 
dependant are scarse (N=14) (Figure 20).  No individuals with a CC higher than 7 were 
found.  The distribution of wetness indicator status shows that most taxa are facultative 
(FAC) (38 species) and facultative upland (FACU) (38 species) species (Figure 21).  
According to Reed (1988), the National Wetland Category for Region 3 of the United States 
Fish and Wildlife Service ranks FAC species likely to occur equally in wetlands as in non-
wetlands, with an estimated probability of 34 - 64% of occurring within a wetland.  While 
FACU species occasionally occur in wetlands, with an estimated probability of 1 – 33%, but 
usually occur in non-wetlands.  These classes are further divided by “+”, “neutral” and  “-” 
values for each of the three facultative class (FACW, FAC, and FACU) (Table 3).  For these 
subclasses, 45% (17/38) of the FAC species are in the FAC neutral subclass and 66% (25/38) 
of the FACU species are in the FACU neutral subclass (Figure 22).  Native species are 
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dominant within each status class except for FACU where non-native species dominance is 
slightly higher (Figure 23).   
Of the 153 species observed on site, 77% (119) were found within the 530 quadrats 
sampled, and were used for determining cover and importance value (Table 4).  A majority 
of the remaining 34 species were found within the service road ditches, on the banks of the 
Cache River, and within the only existing wetland (Dp-1) on-site that was not farmed (Figure 
16; Table 4).  As with Allen’s (1990) research that most woody invasion is limited to the first 
60 meters from a mature forest edge, this too was true at Grassy Slough.  Most of the 
establishment natural woody species, including Liquidambar styriciflua, Acer negundo, 
Fraxinus pennsylvanica, and Populus deltoides, was along the Cache River. 
Conyza canadensis, a native annual forb, were the dominant species with an 
importance value of 21.25, and had the highest frequency and total cover, followed by: 
Hordeum pusillum, a native annual grass with an importance value of 11.13; Setaria faberi, a 
non-native annual grass with an importance value of 10.03; Echinochloa crusgalli, a non-
native annual grass with an importance value of 6.78; Sida spinosa, a non-native annual forb 
with an importance value of 6.67; and Eclipta prostrata, a native annual forb with an 
importance value of 4.99 (Table 5).  As indicated by their relative cover and frequency 
values, the top three dominant species had higher cover but were less frequent, while the 
latter three were more frequent but had less cover (Table 5).   
 Interesting, Bonck and Penfound (1945) anticipated the annual grass Hordeum 
pusillum to be one of the abundant species on their bottomland sites due to its colonization of 
vacant lots in New Orleans.  However, this expectation was not valid after the data were 
collected.  According to Mohlenbrock (1986) this species occurs commonly in southern 
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Illinois, but rarely in northern Illinois; thus as part of the LMRAV, it is not too surprising to 
find is as one of the dominant species at Grassy Slough. 
The florist quality statistics for all transects combined, that is, analyzed as one 
continuous transect, are the following: species richness = 119 species (native 80), floristic 
quality index (FQI) = 14.58 (native 17.78), mean CC = 1.34 (native 1.99), mean wetness (W) 
= 0.23 (native 0.34, Table 6).  The nonparametric Kruskall-Wallis test showed the 
importance values of the species within the lateral transects within their respective transect 
are not significantly different from one another (Table 8).  The same nonparametric test 
showed the CC values of the species within the lateral transects are not significantly different 
from one another except for lateral transect 1 in transect I (I:1) (Table 7).  This lateral 
transect is the only one that fell within the existing on-site wetland (DP-1), which is 
hydrologically connected to a section of the old Cache River before it was ditched (Figures 
16 and 17).  It is no surprise this lateral transect is significantly different as more 
conservative  species such as Hibiscus lasiocarpus, Saururus cernuus, Azolla mexicana, 
Scirpus cyperinus, and Ludwigia peploides  were located within the transect.  These species 
were not found anywhere else on the property.   
However, when examined individually, the transects have great similarity in all 
parameters when compared to one another (Table 6).  In addition, the transects can be 
compared by the cumulative proportion of species by coefficient of conservatism.  As 
illustrated in Figure 24, not any one transect curve stands out as more conservative.  Transect 
VI had the highest cumulative proportion of species, followed by transects I, II, IV, and V, 
respectively.  The transects also are similar when the cumulative frequency of CC values per 
transect is compared, with each transect demonstrating the same general trend of a high 
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number of non-native and low CC value plants per transects (Figure 25).  Dead vegetation 
and bare soil were also recorded and had high importance values of 34.53 and 16.90, 
respectively (Table 5). 
Several potential problematic species were found at Grassy Slough Preserve.  Based 
on the Illinois Noxious Weed Law (ILGA 1971) and the Illinois Exotic Weed Act (ILGA 
1987) five noxious weed and one exotic weed species were found on-site.  The five noxious 
weeds are Ambrosia artemisiifolia, Ambrosia trifida, Carduus nutans, Cirsium arvense, and 
Sorghum halepense, while the one exotic weed is Lonicera japonica.   
Ambrosia artemisiifolia (common ragwood) is a very common native weed found in 
fields and disturbed areas in every county in Illinois (Mohlenbrock, 1986), and was 
encountered in 73 quadrats in transects and lateral transects I-3; II-7; III-1, 3; and IV-5; V-3, 
4, 5, 6, 7, 8; VI-4, 6, 8, with an importance value of 3.10.   
Carduus nutans (nodding thistle) and Cirsium arvense (Canada thistle) are both 
native to Europe and adventive in disturbed soil throughout Illinois (Mohlenbrock, 1986).  C. 
nutans was located in quadrats 1 transect and lateral transect I-2, with an importance value of 
0.08.  C. arvense was located in 1 quadrats in transect and lateral transect VI-1 , with an 
importance value of 0.03. 
Sorghum halepense (Johnsongrass) is a perennial grass native to Europe and Asia and 
is noted to be present in disturbed soils throughout Illinois (Mohlenbrock 1986), and was 
encountered in 46 quadrats in transects and lateral transects I-5, 6, 9; II-2, 3, 4, 6; III-1, 6, 7; 
and IV-8, with an importance value of 2.56.   
Lonicera japonica (Japanese honeysuckle) is a perennial vine native to Asia and 
occurs within woods and thickets in the southern half of Illinois (Mohlenbrock 1986), and 
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was encountered in 8 quadrat in transects and lateral transects II-9; IV-3; V-1, 2; and VI-3, 
with an importance value of 0.23 (Figure 17; Tables 4 and 5).  Has early as 1942 researchers 
were  documenting, what is now a common observation, that in the older forested stands very 
few herbaceous species are encountered in understory areas dominated by the invasive vine 
Lonicera japonica (Oosting 1942).  Once present on the site, Lonicera may persist and 
tolerate very low light conditions ultimately reducing species diversity in its understory for 
many years. 
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SUMMARY AND CONCLUSION 
In the Lower Mississippi River Alluvial Valley (LMRAV), which stretches from 
southern Illinois to the Gulf of Mexico, approximately 7 million hectares of bottomland 
hardwood forest have been converted to agricultural production.  In Allen (1997) reported 
approximately 750,000 hectares of the eastern United States had been replanted or contracted 
for replanting into tree species; and Twedt (2006) reported that since 2003, 200,000 hectares 
of agricultural land had been planted with hardwood trees in the LMRAV, with an estimated 
200,000 additional hectares potentially to be planted during the next 10 years. 
There are few studies published on woody species composition during the earliest 
stages of old field succession in bottomland forest, and even less old field succession studies 
focusing on the herbaceous as well as the woody component in these areas within the 
LMRAV.  Several researchers were instrumental in documenting successional vegetation 
change in abandoned lands within the United States.  Oosting (1942) described successional 
trends in the Piedmont Plateau Region of North Carolina, Bonck and Penfound (1945) 
studied abandoned sugarcane fields on the banks of the Mississippi River in New Orleans, 
Hopkins and Wilson (1974) studied one, two, three, and ten-year old abandoned, bottomland 
cornfields in southeastern Indiana, and Bazzaz (1968) studied one, two, three, four, fifteen 
through twenty-five, and forty-year old abandoned upland cornfields in the Shawnee Hill 
Division of southern Illinois.  Although different species were encountered, all researchers 
documented the same general trend of annual and biennial forbs dominating the first year 
after abandonment, followed by perennial forb and grass dominance.  Although late 
successional species, such as shrubs, vines, and tree seedlings, may enter the site as early as 
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the first or second year, they may not become dominant for a century or more (Oosting 1942, 
Bonck and Penfound 1945, Bazzaz 1968, and Hopkins and Wilson 1974). 
The objective of this study was to acquire baseline information on the herbaceous and 
woody species occupying Grassy Slough Preserve in 2001 and 2002, two to three years after 
cultivation ceased, and see if the site had moved into the perennial dominance stage.  The 
permanent transect design allows for re-sampling of study plots in the future, and should be 
useful in the long-term evaluation of Grassy Slough Preserve.  Another objective of this 
study was to record any detectable spatial trends in non-native, invasive species colonization 
for restoration management purposes.   
During the summer of 2001, 530 quadrats were sampled along six transects at the 
Grassy Slough Preserve.  Grassy Slough Preserve was revisited in the fall of 2001 and the 
spring of 2002, and systematically searched for new species. 
A total of 153 vascular plant species, in 57 families were observed during the 
growing seasons of 2001 and 2002.  Of these 153, 107 are native to Illinois and 46 are non-
native.  The largest family was Asteraceae with 28 species, followed by Poaceae with 16 
species.  Conyza canadensis was the dominant species with an importance value of 21.25, 
and had the highest frequency and total cover, followed by Hordeum pusillum with an 
importance value of 11.13, Setaria faberi with an importance value of 10.03, Echinochloa 
crusgalli with an importance value of 6.78, Sida spinosa with an importance value of 6.67, 
and Eclipta prostrata with an importance value of 4.99.  A high number of annual and 
perennial forb species were found at Grassy Slough Preserve, with native species being more 
prevalent in the twelve physiognomic classes.  The frequency distribution of CC at the 
preserve shows that most taxa present are non-native or have a low CC value of between 0 
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and 3.  The nonparametric Kruskall-Wallis test showed that except for lateral transect 1 
within transect I the lateral transects within their respective transects did not differ 
significantly from one another.  The florist quality statistics for all transects combined are the 
following: species richness = 119 species (native 80), FQI = 14.58 (native 17.78), mean CC = 
1.34 (native 1.99), mean W = 0.23 (native 0.34).  Two potentially problematic species, 
Sorghum halepense and Lonicera japonica, were found at Grassy Slough Preserve. 
 Grassy Slough Preserve has the same general trend of annual and biennial forbs 
dominating after abandonment as other old field studies; however, Oosting, Bonck and 
Penfound, Hopkins and Wilson, and Bazzaz all documented at least one perennial species 
being dominant by the second year.  With Grassy Slough in its second year after 
abandonment, the top six dominant species are still annual grasses and forbs.  In addition, 
three of the four authors listed Conyza canadensis as one of the three dominant species at 
their site (bottomland and upland) within the first year after abandonment, but only one 
author lists it still as a dominant in year two.  It is most likely that Conyza canadensis was 
also dominant at Grassy Slough in the first year after abandonment as dead stalks from the 
previous year’s crop were still present, and it is still the most dominant species in the second 
year.  The three perennial genera all four authors listed as one of the dominants starting the 
second year after abandonment are Solidago, Aster, and Andropogon.  With the perennial 
forb Solidago canadensis being the eighth dominant species at Grassy Slough with an 
importance value of 3.71, it is plausible this species will be in high abundance within the 
following years.  However, Aster pilosus only occurred in three quadrats, while Andropogon 
virginicus was not found in any quadrats.  One individual was collected of Andropogon 
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though in the systematic searches.  Thus, it seems unlikely that Aster and Andropogon will 
hold dominance in the following year.   
Even though Grassy Slough is in its second year of abandonment, the data are more 
consistent with typical vegetation found in the first year after abandonment; thus, it appears 
Grassy Slough has not succeeded into a perennial dominant plant stage yet.  However, with 
dead vegetation and bare soil having the top two importance values from the transect data, 
combined with the wetland construction and tree planting activities that occurred in 2000, it 
is probable that these disturbances may have postponed the perennial species establishment.  
It was noted that a high number of perennial forbs species were found at Grassy Slough, but 
were low in cover and frequency.  With all transects being sampled before mid July, cover 
values for late flowering species would most likely be higher if the sampling time was in late 
summer; however, frequency most likely would not change if sampling time was later.  
Future re-sampling of the transects would be needed to determine if these later succession 
perennial species will increase in abundance and remain dominant. 
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Map Unit Soil Series Name Slope(%)
Erosion
Class Taxonomic Classification Landform Parent Material Drainage Class Native Vegetation
175B Lamont fine sandy loam 2-5 -- course-loamy, mixed, superactive,mesic Typic Hapludalfs
uplands, transverse dunes and high
stream terraces eolian deposits well drained oak-hickory forest
214B Hosmer silt loam 2-5 -- fine-silty, mixed, active, mesicOxyaquic Fragiudalfs
summits, shoulders, and backslopes of
loess hills
silty loess on hills, possibly with underlying
loess with higher sand content moderately well drained
mixed deciduous hardwood
forest
214C2 Hosmer silt loam 5-10 eroded fine-silty, mixed, active, mesicOxyaquic Fragiudalfs
summits, shoulders, and backslopes of
loess hills
silty loess on hills, possibly with underlying
loess with higher sand content moderately well drained
mixed deciduous hardwood
forest
214D2 Hosmer silt loam 10-18 eroded fine-silty, mixed, active, mesicOxyaquic Fragiudalfs
summits, shoulders, and backslopes of
loess hills
silty loess on hills, possibly with underlying
loess with higher sand content moderately well drained
mixed deciduous hardwood
forest
214D3 Hosmer silt loam 10-18 severelyeroded
fine-silty, mixed, active, mesic
Oxyaquic Fragiudalfs
summits, shoulders, and backslopes of
loess hills
silty loess on hills, possibly with underlying
loess with higher sand content moderately well drained
mixed deciduous hardwood
forest
3108A Bonnie silt loam 0-2 -- fine-silty, mixed, active, acid, mesicTypic Fluvaquents
frequently flooded nearly level flood
plains and on flood-plain steps recently deposited, acid, silty alluvium
poorly drained, very
poorly drained hardwood forest
3382A Belknap silt loam 0-2 -- course-silty, mixed, active, acid,mesic Fluvquentic Endoaquepts
frequently flooded nearly level to gently
undulating flood plains silty, acid alluvium somewhat poorly drained hardwood trees
3420A Piopolis silty clay loam 0-2 -- fine-silty, mixed, active, acid, mesicFluvaquentic Endoaquepts
frequently flooded backlands and
backswamps of flood plains or flood-
plain steps within lake plains
silty alluvium poorly drained, verypoorly drained hardwood trees
3426A Karnak silty clay 0-2 -- fine, smectitic, nonacid, mesicVertic Endoaquepts
low-lying flood plaines, principally
along the Mississippi and Ohio Rivers
and their larger tributaries
silty clay or clay alluvium poorly drained, verypoorly drained deciduous hardwood forest
7460A Ginat silt loam 0-2 -- fine-silty, mixed, active, mesic TypicEndoaqualfs
rarely flooded flats and in closed
depresseions of stream terraces along
the Ohio River and its tributaries
silty alluviumm over silty, loamy and clayey
slackwater alluvium poorly drained
mixed deciduous hardwood
forest
7462A Sciotoville silt loam 0-2 -- fine-silty, mixed, active, mesicAquic Fragiudalfs
rarely flooded stream terraces, mainly
along the Ohio River and its upper
tributaries
acid silty old alluvium, minor amounts of
loamy alluvium from shale and micaceous
sandstone with some quartzite
moderately well drained hardwood forest
7462B Sciotoville silt loam 2-5 -- fine-silty, mixed, active, mesicAquic Fragiudalfs
rarely flooded stream terraces, mainly
along the Ohio River and its upper
tributaries
acid silty old alluvium, minor amounts of
loamy alluvium from shale and micaceous
sandstone with some quartzite
moderately well drained hardwood forest
7462C2 Sciotoville silt loam 5-10 eroded fine-silty, mixed, active, mesicAquic Fragiudalfs
rarely flooded stream terraces, mainly
along the Ohio River and its upper
tributaries
acid silty old alluvium, minor amounts of
loamy alluvium from shale and micaceous
sandstone with some quartzite
moderately well drained hardwood forest
7711B Hatfield silt loam 2-5 -- fine-silty, mixed, active, mesic AericFragic Epiaqualfs
rarely flooded treads of stream terraces
and flood-plain steps acid, loamy alluvium somewhat poorly drained
mixed deciduous hardwood
forest
793G Berks, Muskingum, and Weikert soils 35-70
Berks -- loamy-skeletal, mixed active, mesicTypic Dystrudepts
summits, shoulders, and backslopes of
dissected uplands
shale interbedded with fine grained
sandstoneand siltstone well drained
mixed, deciduous hardwood
forest
Table 1. Soil series located at Grassy Slough Preserve, Johnson County, Illinois (Soil Survey Staff 2004).
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Table 1. Soil series located at Grassy Slough Preserve, Johnson County, Illinois (Soil Survey Staff 2004).
Muskingum -- fine-loamy, mixed, semiactive,mesic Typic Dystrudepts
rugged topography on dissected
plateaus interbedded siltstone, sandstone and shale well drained
mixed forest of oaks, yellow
poplar, hickory and maple
Weikert -- loamy-skeletal, mixed active, mesicLithic Dystrudepts
gently sloping to very steep convex
dissected uplands
interbedded gray and brown acid shale,
siltstone, and fine-grained sandstone well drained mixed, deciduous hardwoods
802D Orthents, loamy, hilly -- -- -- -- -- --
8071A Darwin silty clay 0-2 -- fine, smectitic, mesic FluvaquenticVertic Endoaquolls
 rarely flooded nearly level flood plains
of large streams fine-textured (clayey) alluvium
poorly drained, very
poorly drained
mixed deciduous trees,
grasses, and sedges
8108A Bonnie silt loam 0-2 -- fine-silty, mixed, active, acid, mesicTypic Fluvaquents
occasionally flooded nearly level flood
plains and on flood-plain steps recently deposited, acid, silty alluvium
poorly drained, very
poorly drained hardwood forest
8426A Karnak silty clay 0-2 -- fine, smectitic, nonacid, mesicVertic Endoaquepts
occasionally flooded low-lying flood
plaines, principally along the
Mississippi and Ohio Rivers and their
larger tributaries
silty clay or clay alluvium poorly drained, verypoorly drained deciduous hardwood forest
986F Wellston-Berks complex 18-35
Wellston -- fine-silty, mixed, active, mesic UlticHapludalfs
nearly level to steep uplands in areas of
acid sandstone, siltstone, or shale
bedrock; mostly ridgetops
loess or siltstone, or siltstone and
sandstone, or combination over acid
siltstone or sandstone with strata of shale in
places
well drained
oak, hickory, dogwood, tulip
poplar, shortleaf pine, and
cherry
Berks -- loamy-skeletal, mixed active, mesicTypic Dystrudepts summits, shoulders, and backslopes shale, siltstone and fine grained sandstone well drained deciduous hardwood forest
Trasect Start
Mini-transect Latitude Longitude Sampling Date
T I start N37.33237 W88.92094 02 July 2001
T I-1 N37.32982 W88.91902 02 July 2001
T I-2 N37.32926 W88.91854 02 July 2001
T I-3 N37.32754 W88.91741 02 July 2001
T I-4 N37.32700 W88.91698 02 July 2001
T I-5 N37.32687 W88.91690 02 July 2001
T I-6 N37.32453 W88.91518 30 June 2001
T I-7 N37.32374 W88.91463 30 June 2001
T I-8 N37.32366 W88.91454 30 June 2001
T I-9 N37.32121 W88.91276 30 June 2001
T II start N37.32890 W88.93118 21 June 2001
T II-1 N37.32711 W88.92995 21 June 2001
T II-2 N37.32609 W88.92926 21 June 2001
T II-3 N37.32519 W88.92858 22 June 2001
T II-4 N37.32468 W88.92819 21 June 2001
T II-5 N37.32457 W88.92810 21 June 2001
T II-6 N37.32416 W88.92783 21 June 2001
T II-7 N37.32313 W88.92710 21 June 2001
T II-8 N37.32104 W88.92554 22 June 2001
T II-9 N37.31945 W88.92435 22 June 2001
T III start N37.32021 W88.94331 19 June 2001
T III-1 N37.31984 W88.94307 19 June 2001
T III-2 N37.31754 W88.94145 19 June 2001
T III-3 N37.31732 W88.94124 19 June 2001
T III-4 N37.31441 W88.93908 19 June 2001
T III-5 N37.31408 W88.93876 19 June 2001
T III-6 N37.31300 W88.93798 20 June 2001
T III-7 N37.31031 W88.93601 20 June 2001
T III-8 N37.30941 W88.93543 20 June 2001
T III-9 N37.30875 W88.93501 20 June 2001
T IV start N37.31686 W88.94771 18 June 2001
T IV-1 N37.31596 W88.94701 18 June 2001
T IV-2 N37.31324 W88.94508 18 June 2001
T IV-3 N37.31198 W88.94400 18 June 2001
T IV-4 N37.31125 W88.94348 18 June 2001
T IV-5 N37.31071 W88.94308 18 June 2001
T IV-6 N37.30868 W88.94155 18 June 2001
T IV-7 N37.30801 W88.94103 18 June 2001
T IV-8 N37.30744 W88.94057 18 June 2001
T IV-9 N37.30703 W88.94025 18 June 2001
T V start N37.31137 W88.95456 14 June 2001
T V-1 N37.31070 W88.95406 14 June 2001
T V-2 N37.31045 W88.95386 14 June 2001
T V-3 N37.30804 W88.95206 15 June 2001
T V-4 N37.30729 W88.95152 15 June 2001
T V-5 N37.30584 W88.95042 17 June 2001
T V-6 N37.30549 W88.95014 17 June 2001
T V-7 N37.30447 W88.94937 17 June 2001
T V-8 N37.30231 W88.94774 17 June 2001
T VI start N37.31325 W88.96473 28 June 2001
T VI-1 N37.31256 W88.96418 28 June 2001
T VI-2 N37.31110 W88.96311 28 June 2001
T VI-3 N37.31006 W88.96231 28 June 2001
T VI-4 N37.30892 W88.96144 28 June 2001
T VI-5 N37.30840 W88.96109 28 June 2001
T VI-6 N37.30671 W88.95964 29 June 2001
T VI-7 N37.30554 W88.95883 29 June 2001
T VI-8 N37.30485 W88.95831 29 June 2001
T VI-9 N37.30345 W88.95752 29 June 2001
Table 2. Transect and mini-transect locations and sampling dates at Grassy Slough Preserve, Johnson County,
Illinois.
Wetland Category Acronym
Wetness
Rating Category Definitions
Obligate Wetland OBL -5 Occurs almost always in wetlands under natural conditions (estimated >99% probability)
Facultative Wetland + FACW + -4
Facultative Wetland FACW -3 Usually occurs in wetlands, but occasionally found in non-wetlands (estimated 67-99% probability)
Facultative Wetland - FACW - -2
Facultative + FAC + -1
Facultative FAC - 0 Equally likely to occur in wetland or non-wetlands (estimated 34-66% probability)
Facultative - FAC +1
Facultative Upland + FACU + +2
Facultative Upland FACU +3 Occasionally occurs in wetlands, but usually occur in non-wetlands (estimated 1-33% probability)
Facultative Upland - FACU - +4
Upland (obligate) UPL +5 Occurs almost never in wetlands under natural conditions (estimated <1% probability)
Table 3. Wetland classification based on the National Wetland Category for Region 3 of the Unites States Fish and Wildlife Service (Reed 1988), associated wetness rating
(Taft et al. 1997), and category definitions (Swink & Wilhelm 1994).
* Family and Species I II III IV V VI
Aceracea
Acer negundo L. x x x x x x
Acer saccharinum L. x x
Aizoaceae
MOLLUGO VERTICILLATA L. x x
Amaranthaceae
Amaranthus albus L. x
AMARANTHUS RETROFLEXUS L. x
Amaranthus rudis Sauer. x x x
Anacardiaceae
Toxicodendron radicans (L.) Kuntze. x x x
Apiaceae
DAUCUS CAROTA L. x
Apocynaceae
Apocynum sibericum Jacq. x
Asclepiadaceae
Cynanchum laeve (Michx.) Pers. x x x x x
Asclepias syriaca L. x
Asteraceae
Ambrosia artemisiifolia L. x x x x x x
Ambrosia trifida L. x x x x x
Aster lateriflorus (L.) Britt. x
Aster pilosis Willd. x
Bidens cernua L. x
Bidens frondosa L. x
CARDUUS NUTANS L. x
Cirsium altissimum (L.) Scop. x
CIRSIUM ARVENSE (L.) Scop. x
Cirsium discolor (Muhl.) Spreng. x x
Conyza canadensis (L.) Cronq. x x x x x x
Eclipta prostrata (L.) L. x x x x x x
Erigeron annuus (L.) Pers. x x x x
Erigeron philadelphicus L. x x x x
Erigeron strigosus Muhl. x x
Eupatorium coelestinum L. x
Eupatorium serotinum Michx. x x x x x x
Gnaphalium obtusifolium L. x x
HELIANTHUS ANNUUS L. x x
LACTUCA SERRIOLA L. x x x x
MATRICARIA MATRICARIOIDES (Less.) Porter x
Senecio glabellus Poir. x
Solidago canadensis L. x x x x x x
Solidago gigantea Ait. x x
SONCHUS OLERACEUS L. x
TARAXACUM OFFICINALE Weber. x
TRAGOPOGON DUBIUS Scop. x x
Xanthium strumarium var. canadensis (Mill.) Torr. & Gray. x x x
Balsaminaceae
Impatients sp. x
Bignoniaceae
Campsis radicans (L.) Seem. x x x x x
Brassicaceae
CAPSELLA BURSA-PASTORIS (L.) Medic. x x x
Rorippa islandica var. fernaldiana Butt. & Abbe. x x x x
THLASPI ARVENSE L. x x x x x
Campanulaceae
Triodanis perfoliata (L.) Nieuwl. x x x x x
Caprifoliaceae
LONICERA JAPONICA Thunb. x x x x
Caryophyllaceae
STELLARIA MEDIA (L.) Vill. x
Chenopodiaceae
CHENOPODIUM ALBUM L. x x x x x x
Convolvulaceae
Transect Additional
Species Found
Table 4. Plant species found in six transect and additional species found outside the sampled transects at Grassy Slough Preserve, Johnson County, Illinois.
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Calystegia sepium (L.) R. Brr. Ssp. Americana (Sims) Brummitt. x
IPOMOEA HEDERACEA (L.) Jacq. x x x x x x
Ipomoea lacunosa L. x x x x x x
Cucurbitaceae
Echinocystis lobata (Michx.) Torr. & Gray. x
Cupressaceae
Juniperus virginiara L. (Coniferophyta) x
Cyperaceae
Carex lupulina Willd. x
Carex vulpinoidea Michx. x
Cyperus esculentus L. x x x
Eleocharis obtusa (Willd.) Schult. x x x x x x
Scirpus cyperinus (L.) Kunth. x
Euphorbiaceae
Acalypha virginica Raf. x
Chamaesyce maculata (L.) Small. x x x x x x
Chamaesyce supina (Raf.) Moldenke. x x x x x
Fabaceae
Desmodium sp. x
Lespedeza virginica x
MEDICAGO LUPULINA L. x x x x
MELILOTUS ALBA Medic. x
MELILOTUS OFFICINALIS (L.) Pallas. x
TRIFOLIUM CAMPESTRE Schreb. x
TRIFOLIUM HYBRIDUM L. x x
TRIFOLIUM REPENS L. x
TRFOLIUM PRATENSE L. x
Fagaceae
Quercus bicolor Willd. x x x x
Quercus velutina Lam. x x x
Geraniaceae
Geranium carolinianum L. x x x x x x
Hamamelidaceae
Liquidambar styraciflua L. x
Hypericaceae
HYPERICUM PERFORATUM L. x
Hypericum punctatum Lam. x
Juncaceae
Juncus dudleyi Wieg. x x x x x x
Juncus effusus L.var. solutus Fern. & Wieg. x x x
Juncus tenius Willd. x
Juncus torreyi Coville. x
Lamiaceae
Lycopus americanus Muhl. x
Pycanthemum tenuifolium Schrad. x
Teucrium canadense L. var. virginicum (L.) Eat. x
Lemnaceae
Lemna minor L. x
Liliaceae
Allium canadense L. x
ALLIUM VINEALE L. x x x x x x
Lythraceae
Ammania coccinea Rottb. x x x x
Malvaceae
ABUTILON THEOPHRASTI Medic. x
Hibiscus lasiocarpus Cav. x
SIDA SPINOSA L. x x x x x x
Moraceae
Humulus lupulus L. x x
Oleaceae
Fraxinus pennsylvanica Marsh. x x x x
Onagraceae
Ludwigia alternifolia L. x
Ludwigia peploides (HBK.) Raven. ssp. Glabrescens (Ktze.) Raven. x
* Family and Species I II III IV V VI
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Oenothera laciniata Hill. x x
Oxalidaceae
Oxalis dillenii Jacq. x x x x x x
Phytolaccaceae
Phytolacca americana L. x
Plantaginaceae
Plantago aristata Michx. x
PLANTAGO LANCEOLATA L. x
Platanaceae
Platanus occidentalis L. x x x x x
Poaceae
Agrostis alba L. x x
Andropogon virginicus L. x
BROMUS INERMIS Leyss. x x
DIGITARIA ISCHAEMUM (Schreb.) x
DIGITARIA SANGUINALIS (L.) Scop. x x x x
ECHINOCHLOA CRUSGALLI (L.) Beauv. x x x x x x
Echinochloa muricata (Beauv.) Fern. x
ELEUSINE INDICA (L.) Gaertn. x
ERICHLOA CONTRACTA Hitchcock. x
FESTUCA PRATENSIS Huds. x x x
Hordeum pusillum Nutt. x x x x x x
POA PRATENSIS L. x
SETARIA FABERI Herrm. x x x x x x
SETARIA GLAUCA (L.) Beauv. x
SETARIA VIRIDUS (L.) Beauv. x x x x x x
SORGHUM HALEPENSE (L.) Pers. x x x x
Polygonaceae
POLYGONUM AVICULARE L. x
Polygonum hydropiperoides Michx. x
Polygonum lapathifolium L. x
Polygonum pensylvanicum L. x x x x x
POLYGONUM PERSICARIA L. x x
Rumex altissimus Wood. x x x x
RUMEX CRISPUS L. x x x x x x
Portulacaceae
PORTULACA OLERACEA L. x x x
Ranunculaceae
Ranunculus abortivus L. x x x x x
Rosaceae
Geum canadense Jacq. x
Rubus allegheniensis Porter. x x
Rubiaceae
Cephalanthus occidentalis L. x
Dioda virginiana L. x
Galium aparine L. x x
Salicaceae
Populus deltoides Marsh. x x x
Salix nigra Marsh. x
Salviniaceae
Azolla Mexicana Presl. (Pteridophyta) x
Saururaceae
Saururus cernuus L. x
Saxifragaceae
Penthorum sedoides L. x
Scrophulariaceae
Gratiola neglecta Torr. x x
Lindernia dubia (L.) Pennell. x
VERONICA ARVENSIS L. x
Veronica peregrina L. x
Phyla lanceolata (Michx.) Greene. x
Solanaceae
Physalis heterophylla Nees. x x x
Solanum carolinense L. x x x x x x
* Family and Species I II III IV V VI
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Solanum ptycanthum Dunal. x x x x x x
Sparganiaceae
Sparganium eurycarpum Engelm. x
Taxodiaceae
Taxodium distichum (L.) Rich. (Coniferophyta) x
Typhaceae
Typha latifolia L. x
Ulmaceae
Celtis occidentalis L. x x x x x x
Ulmus rubra Muhl. x x x x x
Urticaceae
Boehmeria cylindrica (L.) Sw. x
Pilea pumila (L.) Gray. x
Verbanaceae
Verbena hastata L. x
Verbena urticifolia L. x
Vitaceae
Parthenocissus quinquefolia (L.) Planch. x
Total 60 61 55 58 57 63 34
* Unless otherwise noted, species in Magnoliaphyta division; 57 Families, 114 Genera, 153 Species
   Capitalization represents species non-native to Illinois (Mohlenbrock 1986).
Species* Freq. Freq.   (%)
Mean
Cover
(%) Rel. Freq. Rel. Cover IV
Dead 470 88.68 24.39 10.82 23.71 34.53
Bare Soil 326 61.51 9.67 7.51 9.40 16.90
Inundation 30 5.66 1.34 0.69 1.30 2.00
Conyza canadensis 335 63.21 13.92 7.71 13.53 21.25
Hordeum pusillum 164 30.94 7.57 3.78 7.35 11.13
SETARIA FABERI 145 27.36 6.89 3.34 6.69 10.03
ECHINOCHLOA CRUSGALLI 153 28.87 3.35 3.52 3.26 6.78
SIDA SPINOSA 219 41.32 1.68 5.04 1.63 6.67
Eclipta prostrata 127 23.96 2.13 2.92 2.07 4.99
Oxalis dillenii 138 26.04 0.82 3.18 0.80 3.97
Solidago canadensis 80 15.09 1.92 1.84 1.87 3.71
DIGITARIA SANGUINALIS 86 16.23 1.71 1.98 1.66 3.64
Ambrosia trifida 68 12.83 1.75 1.57 1.70 3.27
Ambrosia artemisiifolia 73 13.77 1.46 1.68 1.42 3.10
Campsis radicans 75 14.15 1.32 1.73 1.28 3.01
Chamaesyce maculata 92 17.36 0.91 2.12 0.88 3.00
Polygonum pensylvanicum 78 14.72 1.10 1.80 1.07 2.87
SETARIA VIRIDIS 61 11.51 1.25 1.40 1.22 2.62
CHENOPODIUM ALBUM 81 15.28 0.76 1.87 0.74 2.60
SORGHUM HALEPENSE 46 8.68 1.54 1.06 1.50 2.56
Geranium carolinianum 72 13.58 0.61 1.66 0.59 2.25
Ipomoea lacunosa 73 13.77 0.51 1.68 0.50 2.18
Unknown 77 14.53 0.64 1.68 0.54 2.31
Eleocharis obtusa 48 9.06 1.03 1.11 1.00 2.10
Chamaesyce supina 68 12.83 0.46 1.57 0.45 2.02
Solanum carolinense 64 12.08 0.52 1.47 0.50 1.98
Amaranthus rudis 32 6.04 1.24 0.74 1.20 1.94
Juncus dudleyi 57 10.75 0.56 1.31 0.54 1.86
ALLIUM VINEALE 63 11.89 0.32 1.45 0.31 1.76
RUMEX CRISPUS 52 9.81 0.57 1.20 0.55 1.75
Cyperus esculentus 38 7.17 0.67 0.87 0.65 1.53
Rorippa islandica var. fernaldiana 45 8.49 0.35 1.04 0.34 1.38
Gnaphalium obtusifolium 20 3.77 0.87 0.46 0.84 1.31
Xanthium strumarium 18 3.40 0.89 0.41 0.86 1.28
Echinochloa muricata 19 3.58 0.85 0.44 0.83 1.26
Celtis occidentalis 43 8.11 0.21 0.99 0.21 1.20
Solanum ptycanthum 39 7.36 0.22 0.90 0.22 1.12
Cynanchum laeve 38 7.17 0.24 0.87 0.23 1.11
Erigeron annuus 27 5.09 0.48 0.62 0.46 1.09
Acer negundo 28 5.28 0.34 0.64 0.33 0.98
Ranunculus abortivus 35 6.60 0.17 0.81 0.16 0.97
Eupatorium serotinum 28 5.28 0.33 0.64 0.32 0.96
IPOMOEA HEDERACEA 34 6.42 0.16 0.78 0.16 0.94
Triodanis perfoliata 30 5.66 0.14 0.69 0.14 0.83
Ammania coccinea 27 5.09 0.13 0.62 0.12 0.75
LACTUCA SERRIOLA 24 4.53 0.17 0.55 0.17 0.72
Polygonum hydropiperoides 9 1.70 0.50 0.21 0.49 0.69
Table 5.  Frequency (%), cover (%), relative frequency, relative cover, and Importance value (IV) for species encountered at
Grassy Slough Preserve, Johnson County, Illinois.
Species* Freq. Freq.   (%)
Mean
Cover
(%) Rel. Freq. Rel. Cover IV
Table 5.  Frequency (%), cover (%), relative frequency, relative cover, and Importance value (IV) for species encountered at
Grassy Slough Preserve, Johnson County, Illinois.
Cirsium discolor 17 3.21 0.25 0.39 0.24 0.63
Fraxinus pennsylvanica v. subintegerrima 21 3.96 0.14 0.48 0.14 0.62
Ulmus rubra 22 4.15 0.10 0.51 0.10 0.61
TRIFOLIUM HYBRIDUM 13 2.45 0.28 0.30 0.27 0.57
Juncus effusus 7 1.32 0.42 0.16 0.41 0.57
BROMUS INERMIS 10 1.89 0.34 0.23 0.33 0.56
Scirpus cyperinus 4 0.75 0.45 0.09 0.43 0.53
THLASPI ARVENSE 19 3.58 0.09 0.44 0.09 0.52
AMARANTHUS RETROFLEXUS 11 2.08 0.21 0.25 0.20 0.46
MEDICAGO LUPULINA 13 2.45 0.15 0.30 0.14 0.44
Gratiola neglecta 15 2.83 0.08 0.35 0.08 0.42
Erigeron philadelphicus 14 2.64 0.10 0.32 0.09 0.42
PORTULACA OLERACEA 14 2.64 0.09 0.32 0.08 0.41
Bidens frondosa 10 1.89 0.15 0.23 0.15 0.38
FESTUCA PRATENSIS 7 1.32 0.19 0.16 0.19 0.35
Rumex altissimus 10 1.89 0.10 0.23 0.10 0.33
MOLLUGO VERTICILLATA 10 1.89 0.05 0.23 0.05 0.28
Liquidambar styraciflua 10 1.89 0.05 0.23 0.05 0.28
Quercus bicolor 9 1.70 0.05 0.21 0.05 0.26
LONICERA JAPONICA 8 1.51 0.05 0.18 0.05 0.23
POLYGONUM PERSICARIA 8 1.51 0.04 0.18 0.04 0.22
Oenothera laciniata 7 1.32 0.04 0.16 0.04 0.20
Moss 7 1.32 0.03 0.16 0.03 0.19
Populus deltoides 7 1.32 0.03 0.16 0.03 0.19
Apocynum sibericum 3 0.57 0.11 0.07 0.11 0.18
Quercus velutina 6 1.13 0.04 0.14 0.04 0.18
Solidago gigantea 5 0.94 0.05 0.12 0.05 0.17
Toxicodendron radicans 6 1.13 0.03 0.14 0.03 0.17
Circium altissimum 5 0.94 0.02 0.12 0.02 0.14
CAPSELLA BURSA-PASTORIS 5 0.94 0.02 0.12 0.02 0.14
Platanus occidentalis 5 0.94 0.02 0.12 0.02 0.14
Pilea pumila 5 0.94 0.02 0.12 0.02 0.14
HELIANTHUS ANNUUS 4 0.75 0.02 0.09 0.02 0.11
Amaranthus albus 4 0.75 0.02 0.09 0.02 0.11
Galium aparine 3 0.57 0.02 0.07 0.02 0.09
Aster pilosus 3 0.57 0.02 0.07 0.02 0.09
DIGITARIA ISCHAEMUM 2 0.38 0.04 0.05 0.04 0.09
HYPERICUM PERFORATUM 3 0.57 0.01 0.07 0.01 0.08
VERONICA ARVENSIS 3 0.57 0.01 0.07 0.01 0.08
Humulus lupulus 3 0.57 0.01 0.07 0.01 0.08
CARDUUS NUTANS 1 0.19 0.06 0.02 0.06 0.08
Rubus allegheniensis 2 0.38 0.03 0.05 0.03 0.07
Asclepias syriaca 2 0.38 0.02 0.05 0.02 0.07
Agrostis alba 2 0.38 0.02 0.05 0.02 0.07
Acer saccharinum 2 0.38 0.01 0.05 0.01 0.06
TARAXACUM OFFICINALE 2 0.38 0.01 0.05 0.01 0.06
TRAGOPOGON DUBIUS 2 0.38 0.01 0.05 0.01 0.06
Species* Freq. Freq.   (%)
Mean
Cover
(%) Rel. Freq. Rel. Cover IV
Table 5.  Frequency (%), cover (%), relative frequency, relative cover, and Importance value (IV) for species encountered at
Grassy Slough Preserve, Johnson County, Illinois.
Hibiscus lasiocarpus 2 0.38 0.01 0.05 0.01 0.06
ELEUSINE INDICA 2 0.38 0.01 0.05 0.01 0.06
Physalis heterophylla 2 0.38 0.01 0.05 0.01 0.06
Erigeron strigosus 2 0.38 0.01 0.05 0.01 0.06
Lindernia dubia 2 0.38 0.01 0.05 0.01 0.06
Typha latifolia 2 0.38 0.01 0.05 0.01 0.06
Penthorum sedoides 2 0.38 0.01 0.05 0.01 0.06
Carex lupulina 1 0.19 0.02 0.02 0.01 0.04
PLANTAGO LANCEOLATA 1 0.19 0.02 0.02 0.01 0.04
DAUCUS CAROTA 1 0.19 0.00 0.02 0.00 0.03
SONCHUS OLERACEUS 1 0.19 0.00 0.02 0.00 0.03
Juniperus virginiara 1 0.19 0.00 0.02 0.00 0.03
Lycopus americanus 1 0.19 0.00 0.02 0.00 0.03
Phytolacca americana 1 0.19 0.00 0.02 0.00 0.03
POLYGONUM AVICULARE 1 0.19 0.00 0.02 0.00 0.03
Salix nigra 1 0.19 0.00 0.02 0.00 0.03
Boehmeria cylindrica 1 0.19 0.00 0.02 0.00 0.03
CIRSIUM ARVENSE 1 0.19 0.00 0.02 0.00 0.03
Eupatorium coelestinum 1 0.19 0.00 0.02 0.00 0.03
MATRICARIA MATRICARIOIDES 1 0.19 0.00 0.02 0.00 0.03
Senecio glabellus 1 0.19 0.00 0.02 0.00 0.03
STELLARIA MEDIA 1 0.19 0.00 0.02 0.00 0.03
Echinocystis lobata 1 0.19 0.00 0.02 0.00 0.03
Juncus tenius 1 0.19 0.00 0.02 0.00 0.03
POA PRATENSIS 1 0.19 0.00 0.02 0.00 0.03
Geum canadense 1 0.19 0.00 0.02 0.00 0.03
Parthenocissus quinquefolia 1 0.19 0.00 0.02 0.00 0.03
Aster lateriflorus 1 0.19 0.00 0.02 0.00 0.03
Hypericum punctatum 1 0.19 0.00 0.02 0.00 0.03
ABUTILON THEOPHRASTI 1 0.19 0.00 0.02 0.00 0.03
total 4343 819.43 102.97 100.00 100.00 200.00
Live-forms IV
Woody 6.16
Graminoid 47.04
Forbs 90.87
Non-native 44.59
Parameter I II III IV V VI All Transects
Total species richness 62 60 55 60 56 64 119
Native species richness 42 39 41 37 42 47 80
% adventive 32.3 35.0 25.5 38.3 25.0 26.6 32.8
FQI 10.92 7.75 8.76 8.65 8.55 10.25 14.58
Native FQI 13.27 9.61 10.15 11.01 9.88 11.96 17.78
Mean CC 1.39 1.00 1.18 1.12 1.14 1.28 1.34
Native mean CC 2.05 1.54 1.59 1.81 1.52 1.74 1.99
Mean W 0.23 1.23 0.35 0.62 0.04 0.06 0.23
Native mean W 0.33 1.90 0.46 1.00 0.05 0.85 0.34
T & E species 0 0 0 0 0 0 0
Table 6. Floristic quality assessment summary data comparing six transects at Grassy Slough Preserve,
Johnson County, Illinois.
Table 7.  Comparison of coefficient of conservatism of species within nine mini-transects
(1-9) within six larger transects (I-VI) at Grassy Slough Preserve, Johnson County,
Illinois test using the nonparametric Wilcoxon/Kruskal-Wallis.
Table 7 continued.  Transect I.
1
2
3
4
5
6
7
8
9
Level
6
23
20
16
22
9
19
20
17
Count
612.500
1441.00
1710.50
1387.00
1577.50
733.500
1255.00
1479.50
1431.50
Score Sum
102.083
62.652
85.525
86.688
71.705
81.500
66.053
73.975
84.206
Score Mean
1.458
-1.647
0.988
0.983
-0.554
0.350
-1.111
-0.274
0.768
(Mean-
Mean0)/Std0
8.1501
ChiSquare
8
DF
0.4189
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 7 continued.  Transect II.
1
2
3
4
5
6
7
8
9
Level
21
16
16
21
24
13
26
20
22
Count
1867.50
1534.50
1629.50
1607.00
1864.50
1430.00
2797.50
1789.50
1590.00
Score Sum
88.929
95.906
101.844
76.524
77.688
110.000
107.596
89.475
72.273
Score Mean
-0.100
0.482
0.970
-1.285
-1.267
1.464
1.899
-0.046
-1.737
(Mean-
Mean0)/Std0
11.6780
ChiSquare
8
DF
0.1662
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 7 continued.  Transect III.
1
2
3
4
5
6
7
8
9
Level
24
20
26
15
22
22
19
16
12
Count
2054.50
1951.00
2173.50
1475.50
1809.00
1841.00
1678.00
1668.00
925.500
Score Sum
85.604
97.550
83.596
98.367
82.227
83.682
88.316
104.250
77.125
Score Mean
-0.299
0.846
-0.532
0.786
-0.618
-0.474
-0.014
1.301
-0.803
(Mean-
Mean0)/Std0
4.2146
ChiSquare
8
DF
0.8373
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 7 continued.  Transect IV.
1
2
3
4
5
6
7
8
9
Level
21
13
9
14
29
10
7
27
12
Count
1846.00
852.500
638.500
946.000
2096.00
720.500
468.500
1723.00
862.000
Score Sum
87.9048
65.5769
70.9444
67.5714
72.2759
72.0500
66.9286
63.8148
71.8333
Score Mean
2.005
-0.549
-0.038
-0.378
0.113
0.040
-0.301
-1.091
0.026
(Mean-
Mean0)/Std0
4.9168
ChiSquare
8
DF
0.7664
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 7 continued.  Transect V.
1
2
3
4
5
6
7
8
Level
21
17
21
32
22
18
23
17
Count
2048.00
1515.00
2024.50
2451.50
1890.00
1833.00
1489.50
1454.50
Score Sum
97.524
89.118
96.405
76.609
85.909
101.833
64.761
85.559
Score Mean
1.143
0.272
1.031
-1.194
-0.007
1.440
-2.221
-0.036
(Mean-
Mean0)/Std0
9.4595
ChiSquare
7
DF
0.2213
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 7 continued.  Transect VI.
1
2
3
4
5
6
7
8
9
Level
26
18
15
22
22
25
12
22
17
Count
1807.50
1760.50
1746.00
1893.50
1854.50
2290.00
1321.50
2097.50
1339.00
Score Sum
69.519
97.806
116.400
86.068
84.295
91.600
110.125
95.341
78.765
Score Mean
-2.208
0.681
2.087
-0.383
-0.557
0.167
1.409
0.521
-0.950
(Mean-
Mean0)/Std0
11.9469
ChiSquare
8
DF
0.1536
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 8.  Comparison of importance values of species within nine mini-transects (1-9, 10-18, 19-
27, ect.) within six larger transects (I-VI) at Grassy Slough Preserve, Johnson County,
Illinois test using the nonparametric Wilcoxon/Kruskal-Wallis.
Table 8 continued.  Transect I.
1
2
3
4
5
6
7
8
9
Level
5
14
12
8
12
6
8
9
11
Count
383.500
654.500
363.500
303.000
412.500
237.000
322.500
388.000
590.500
Score Sum
76.7000
46.7500
30.2917
37.8750
34.3750
39.5000
40.3125
43.1111
53.6818
Score Mean
3.260
0.640
-1.993
-0.633
-1.351
-0.365
-0.328
0.007
1.592
(Mean-
Mean0)/Std0
18.2592
ChiSquare
8
DF
0.0194*
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 8 continued.  Transect II.
10
11
12
13
14
15
16
17
18
Level
11
9
8
15
14
6
13
10
13
Count
561.500
339.000
329.000
898.000
673.000
240.000
655.000
387.500
867.000
Score Sum
51.0455
37.6667
41.1250
59.8667
48.0714
40.0000
50.3846
38.7500
66.6923
Score Mean
0.129
-1.420
-0.955
1.519
-0.281
-0.921
0.049
-1.373
2.368
(Mean-
Mean0)/Std0
12.1731
ChiSquare
8
DF
0.1436
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 8 continued.  Transect III.
19
20
21
22
23
24
25
26
27
Level
16
13
17
7
13
12
13
9
5
Count
974.500
804.500
964.500
244.000
575.500
582.000
648.500
549.500
222.000
Score Sum
60.9063
61.8846
56.7353
34.8571
44.2692
48.5000
49.8846
61.0556
44.4000
Score Mean
1.177
1.172
0.574
-1.702
-1.152
-0.564
-0.408
0.863
-0.670
(Mean-
Mean0)/Std0
8.1405
ChiSquare
8
DF
0.4199
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 8 continued.  Transect IV.
28
29
30
31
32
33
34
35
36
Level
12
9
3
10
18
7
4
10
9
Count
603.000
460.000
76.000
351.000
664.000
301.500
185.500
408.500
353.500
Score Sum
50.2500
51.1111
25.3333
35.1000
36.8889
43.0714
46.3750
40.8500
39.2778
Score Mean
1.431
1.331
-1.237
-0.939
-0.964
0.182
0.427
-0.089
-0.302
(Mean-
Mean0)/Std0
6.6964
ChiSquare
8
DF
0.5697
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 8 continued.  Transect V.
37
38
39
40
41
42
43
44
Level
12
10
15
24
13
10
15
14
Count
695.000
652.000
866.000
1332.00
699.000
545.500
846.000
805.500
Score Sum
57.9167
65.2000
57.7333
55.5000
53.7692
54.5500
56.4000
57.5357
Score Mean
0.101
0.854
0.092
-0.258
-0.387
-0.252
-0.075
0.063
(Mean-
Mean0)/Std0
0.9508
ChiSquare
7
DF
0.9956
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
Table 8 continued.  Transect VI.
45
46
47
48
49
50
51
52
53
Level
17
11
9
16
12
18
8
12
13
Count
1063.00
641.500
481.000
872.000
838.000
1042.50
517.000
598.500
732.500
Score Sum
62.5294
58.3182
53.4444
54.5000
69.8333
57.9167
64.6250
49.8750
56.3462
Score Mean
0.546
-0.015
-0.478
-0.523
1.264
-0.078
0.544
-0.961
-0.248
(Mean-
Mean0)/Std0
3.3358
ChiSquare
8
DF
0.9116
Prob>ChiSq
1-way Test, ChiSquare Approximation
Wilcoxon / Kruskal-Wallis Tests (Rank Sums)
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Figure 1. Grassy Slough Preserve location near Belknap, Johnson County, Illinois (StreetMap USA 2006).
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Union Pope
±

Figure 3. The natural division of Illinois (Schwegman et al. 1973).
Figure 4. Glacier drifts in Illinois (Demissie et al. 1990).
Figure 5. Southern Illinois drainage as it may have appeared during the early part of the
                great ice age (top) and receding of the Ohio River (bottom) (Hutchinson 1987).
Figure 6. Location of the Cache River Watershed (IDNR 1997).
Figure 7. Cache River flow pattern prior to 1915 (Demissie et al. 1990).
Figure 8. Cache River drainage pattern after Post Creek Cutoff construction
               (Demissie et al. 1990).
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Figure 11. Johnson County soil associations (Fehrenbacher and Walker (1964).
Figure 12. Waterfowl habitat areas of major concern with the lower Mississippi River delta
                  and gulf coast highlighted (USFWS 1986).
±Figure 13. Karnak quadrangle topographic map of Grassy Slough Preserve, Johnson County, Illinois (ISGS 1966) and surrounding
                 state natural areas.
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Figure 14. Soil series loced at Grassy Slough Preserve, Johnson County, Illinois (USDA, NRCS 2000).
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Figure 15. Tree planting guide (TNC, personal communication 1999) at Grassy Slough Preserve, Johnson County, Illinois (ISGS 1998)
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LEGEND
X
X
X
1,375 0 1,375 2,750
Feet
12
3
4
0
5
6
7
8
9
10
11
12
13
Dp-1
Figure 16. Constructed wetlands (TNC, personal communication 1999) at Grassy Slough Preserve, Johnson County, Illinois (aerial ISGS 1998).
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Figure 17. Permanent Transect Design showing the locations of the six transects and minitransects of each established in 2001 at Grassy Slough
                  Preserve, Johnson County, Illinois (aerial ISGS 1998).
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Figure 18.
Figure 19.
Figure 20.
Distribution of the vascular flora by the physiognomic class found at Grassy Slough Preserve,
Johnson County, Illinois. A=annual; B=biannual; P=perennial; H=herbaceous; W=woody.
Distribution of native and non-native vascular flora by physiognomic class found at Grassy Slough
Preserve, Johnson County, Illinois. A=annual; B=biannual; P=perennial; H=herbaceous; W=woody.
Distribution of the vascular flora by the coefficient of conservatism found at Grassy Slough Preserve,
Johnson County, Illinois. *=non-native species; 0-10=native species.
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Figure 21.
Figure 22.
Figure 23.
Distribution of the vascular flora by the wetland indicator status found at Grassy Slough Preserve,
Johnson County, Illinois. OBL=Obligate Wetland; FACW=facultative wetland; FAC=facultative;
FACU=facultative upland; UPL=upland.
Distribution of native and non-native vascular flora by wetland indicator status found at Grassy
Slough Preserve, Johnson County, Illinois. OBL=Obligate Wetland; FACW=facultative wetland;
FAC=facultative; FACU=facultative upland; UPL=upland.
Distribution of native and non-native vascular flora by wetland indicator status found at Grassy
Slough Preserve, Johnson County, Illinois. OBL=Obligate Wetland; FACW=facultative wetland;
FAC=facultative; FACU=facultative upland; UPL=upland.
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Figure 24.
Figure 25.
Cumulative proporiton of species by coefficients of conservatism comparing curves among six 
transects at Grassy Slough Preserve, Johnson County, Illinois.
Frequency of species by coefficients of conservatism among six transects at Grassy Slough Preserve, 
Johnson County, Illinois.
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